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Dietary fibre is one of the most frequently cited macronutrients that may play protective 
role in colorectal cancer. It was first hypothesized in the 1960, that “the pattern of (non-
infectious)	colon	disease	in	the	Africans	...	(was	largely	due	to	the	role	of)	natural	Afri-
can diet usually high in their fibre content ... (3)”. Dietary fibre was defined by Trowel in 
1976	as	“the	residue	of	plant	food	resistant	to	hydrolysis	by	human	alimentary	enzymes”	
(4), while “dietary fibre complex” referred to all substances of dietary fibre plus all 
chemical	compounds	naturally	associated	with,	and	concentrated	around	these	structural	
polymers. Dietary fibre covers a lot of substances, like cellulose, hemicelluloses, lignin, 
pectin, gums and mucilages (5). To avoid misclassification of dietary fibre the Associa-
tion of Official Analytical Chemists and the US Food and Drug Administration updated 
the definition. Thus, dietary fibre covers all dietary polysaccharides of 10 and more de-
grees	of	polymerisation	(6).
There are some possible explanations of the protective effect of dietary fibre on the 
colon	and	rectum.	Fibre	in	natural	way	holds	water,	and	thus	dilutes	carcinogens	com-
prised in food. Water holding by dietary fibre increases faecal volume and in this way 
Jedrychowski 3.indd   33 06-06-2009   17:13:31
34 Aleksander Galas
shortens	 intestinal	 transit	 time.	 This	 reduces	 the	 time	 carcinogens	 remain	 in	 contact	
with	colon	wall,	and	decreases	their	carcinogenic	effect	(7,	8).	Moreover,	Fleming	et	al.	
showed that dietary fibre caused large faecal output, frequent defecations and favourably 
influenced colonic function (9, 10). There is also evidence, published by McCullough 
for fibre associated hypertrophy in the colon. McCullough also observed that an increase 
in	the	number	of	crypts	per	circumference	and	the	number	of	branched	crypts	was	the	
effect of dietary fibre (11).
Fibre	is	relatively	resistant	to	fermentation,	however,	some	components	are	fermented	





of tumour cells and induction of detoxification enzyme glutatione S-transferase (14).




of fibre daily (15). Thun in Cancer Prevention Study-II observed protective effect of 
fibre only among women (RR = 0.62; 95% CI: 0.45–0.86), in men the relationship was 




Figure 4.1. The role of dietary fibre in the etiology of colorectal cancer
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Breast Cancer Detection Demonstration Project (22) did not confirm statistically signifi-
cant protective role of fibre in colorectal cancer. Moreover, Boniton-Kopp in the Euro-
pean	Cancer	Prevention	Intervention	Study	has	found,	that	supplementation	of	3.5	g/day	




tially anticarcinogenic substances, like fibre, flavonoids, folic acid, carotenoids, vitamin 
C	and	E,	 selenium,	 allium	compounds,	 coumarins,	 dithiolothiones,	 indole-3-carbinol,	
isoflavones, isothiocyanates, phytosterols, saponins and protease inhibitors. Some sub-
stances are specific for one type or group of fruits or vegetables others are not.
Cruciferous vegetables, such as cauliflower, broccoli, cabbage and brussels sprouts 
are	 rich	 in	 dithiolthiones	 and	 isothiocyanates	 –	 substances	 that	 have	 been	 showed	 to	
increase the detoxification enzymes (24).
The	allium	vegetable	group	includes	onions,	leeks	and	chives.	These	vegetables	are	
the source of diallyl sulfide and allyl methyl trisulfide, which have been shown to induce 
enzymatic detoxification systems (25).
Citrus	fruits	are	rich	in	vitamin	C,	one	of	an	antioxidant	that	may	protect	cell	mem-
branes	 and	DNA	 from	oxidative	 damage.	Cumarins	 are	 the	 second	 active	 compound	
characteristic	for	citrus	fruits,	and	also	for	some	vegetables.	Study	results	showed	that	
cumarins increase the activity of glutathione transferase, one of the detoxification en-
zymes	(26).
Green	leafy	vegetables	contain	lutein	that	has	antioxidant	activity,	and	may	protect	





in	metabolic	pathway	 into	 retinol	play	 a	 role	 in	differentiation	of	normal	 epithelium.	
Beta	 carotene	may	 further	 inhibit	 cell	 proliferation	 and	may	 induce	 increased	 cell	 to	
cell	communication.	This	disturbance	leads	to	loss	of	control	and	is	common	feature	of	
cancer	(28,	29).
Analysis made by Steinmetz revealed statistically significant protective effect of 
fruits	 and	 vegetables	 in	 the	 etiology	 of	 colorectal	 cancer	 in	 about	 75%	 of	 published	
case-control	studies	(30).	Cohort	studies	provided	different	results.	Giovannucci	in	1992	





















of vitamin C, not all results were statistically significant.
Similar inconsistent findings come from the studies investigating the role of vitamin 
E.	Though	case-control	studies	showed	decreased	risk	of	colorectal	cancer	the	ATBC,	




-carotene (40) as opposed to Enger (41) and Slattery (42) who did not confirm these 
observations.	Similarly,	intervention	trials,	such	as	the	Polyp	Prevention	Study	(43),	the	
Australian Polyp Prevention Trial (44) failed to show benefit from supplementation of 
20	to	30	mg	of	beta-carotene.	Only	in	the	Antioxidant	Polyp	Prevention	Study	among	
non-drinkers and non-smokers, supplementation of 25 mg of beta-carotene significantly 
decreased	by	44%	the	risk	of	polyps	development	in	the	bowel.
Figure 4.2. The role of eatable plants and their compounds in the etiology of colorectal cancer
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Folate
Folate	is	one	of	 the	nutritional	factors	 that	play	an	important	role	 in	 the	pathogenesis	
of	several	disorders	 in	humans	 including	cardiovascular	disease	(45),	neural	 tube	and	
some	other	congenital	defects	 (46,	47).	For	 the	 last	years,	 folate	was	also	 intensively	
investigated	as	a	potential	actor	 in	 the	etiology	of	colorectal	cancer.	Potential	mecha-
nisms of the folate deficiency in the colorectal carcinogenesis are aberrant genomic and 

















the results confirm the protective effect of folic acid (54).
Meat and dietary fat
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relationship	between	consumption	of	very-well	cooked	meat	and	meat	cooked	in	direct	
contact with flames that rises the risk of colorectal cancer (67).
Similar	inconsistent	results	were	observed	in	the	dietary	fat	analyses.	Although	inves-
tigations	made	in	eighties	and	nineties	showed	proportional	relationship	between	SFAs	
and colorectal cancer risk (68, 69), and inverse association due to fish oil consumption 
(70), later observations did not confirm these findings. Giovannucci observed increased 
risk	only	for	 those,	who	consumed	red	meat.	Poultry	and	fat	 from	dairy	products	did	
not	 increase	 the	colorectal	cancer	 risk	 (71).	Braga	discovered	decreased	 risk	only	 for	
those,	who	consumed	at	least	43	grams	of	olive	oils.	Other	sources	of	fat	did	not	sig-
nificantly influence the risk estimates (72). Fatty acids intake did not rise the colorectal 







Calcium and dairy products
Calcium	intake	may	decrease	colorectal	cancer	risk.	Possible	mechanism	explaining	the	
role of calcium is that intracellular calcium directly influences cell growth and apoptosis. 
Calcium	may	also	bind	to	bile	and	fatty	acids,	preventing	them	from	damaging	the	intes-
tinal	lining	(77).	There	are	a	lot	of	epidemiologic	studies	that	investigated	the	potential	
role of calcium and dairy products. Analysis of fifteen case-control and eight cohort stud-
ies published till 1998 made by Martinez found statistically significant effect of calcium 




showed significant 14% risk reduction attributed to higher calcium intake (81). The asso-
ciation was not confirmed after analysis of 27 case-controls and 16 cohort studies made 
by	Bergsma-Kadijk	(82).	Up	to	date,	the	available	evidence	is	limited.	Study	results	are	
inconsistent	and	some	of	them	did	not	take	into	account	important	potential	confounders	
like fibre, vitamins and genetic predisposition.
Intervention	data	showed	that	calcium	reduced	proliferation	in	the	upper	part	of	the	




pared	 to	placebo	 (86).	 In	 their	 summary	of	 the	 available	 evidence	Potter	 and	Hunter	
reported:	 “there	 is	 evidence	 that	 both	 dairy	 foods	 and	 supplemental	 calcium	may	 be	
inversely	associated	with	(colorectal	cancer)	risk”	(87).
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statistically significant. The meta-analysis of all studies evaluating the role of alcoholic 
drinks,	showed	no	increase	in	risk,	giving	the	summary	effect	of	1.01	per	drink	over	day.	
The	meta-analysis	of	pure	ethanol	intake	showed	that	the	intake	of	10	g	ethanol	per	day	
significantly increases by 9% the risk of the development of colorectal cancer (91).
Physical activity
There are a lot of studies showing benefit from physical activity in chronic diseases. 










risk of colorectal cancer, but only three were statistically significant. Additional 12 co-
hort	studies	considered	occupational	physical	activity.	All	of	 them	reported	decreased	





occupational and leisure activity (pooled estimates: RR = 0.798; 95% CI: 0.729–0.872; 
and RR = 0.788; 95% CI: 0.680–0.912, respectively). The presented analysis failed to 
show positive effect of occupational activity among women, confirmed, however, the 
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protective role of leisure physical activity (RR = 0.714; 95% CI: 0.574–0.888). Meta-
analysis	of	case-control	 studies	made	by	 the	same	author	showed	about	30–50%	risk	
reduction	 for	 both	genders	 either	 for	 occupational	 or	 leisure	 activity	 (97).	Finally,	 to	
summarise	 the	 role	of	physical	 activity	 in	 the	etiology	of	colorectal	 cancer	 the	Panel	
of	the	WCRF	and	AICR	conclude:	“the	evidence	that	higher	levels	of	physical	activity,	
within	the	range	studied,	protects	against	colon	cancer,	is	convincing”	(96).
inflammatory Prostaglandins and aspirin




colorectal cancer risk by 30 to 70% and significant effect was observed for duration of 
aspirin	use	longer	than	3	years.	The	analysis	of	cohort	studies	showed	22%	statistically	
significant reduction in risk (98). The benefit was observed for the longer duration and 
higher	doses.	 In	 the	Nurses’	Health	Study	decreasing	 trend	 for	 colorectal	 cancer	 risk	
with	the	duration	and	higher	doses	of	aspirin	was	also	observed.	The	highest	risk	reduc-
tion (RR = 0.47) was observed for women, who used more than 14 aspirin per week 






















significant (105). Kang observed the increased risk of death among workers exposed to 
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high	level	of	asbestos,	however	the	author	also	stated	that	the	magnitude	of	the	effect	
was	very	small	(106).
other possible risk factors
Other	possible	risk	factors	contributing	to	the	development	of	colorectal	cancer	are	in-
flammatory bowel disease (107), Crohn’s disease (108), cholecystectomy (109), use of 
laxative	(110)	and	hormone	replacement	therapy.	There	is	evidence	that	estrogen	recep-
tor	hypermethylation	increases	with	age	and	that	is	central	feature	of	colon	cancer	(111).	
Hormone	 replacement	 therapy	may	 complement	 the	 declining	 endogenous	 estrogens	








probably more, good quality studies will be required to confirm discussed relationships.
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